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GRAVITY CORRECTED SCALE, GRAVITY CORRECTION INDICATOR 
AND GRAVITY CORRECTED SCALE SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATION 

5 This application is claiming the benefit of Japanese patent application no. 

2002-305399 filed on October 2 1 , 2002 in the name of Tanita Corporation. 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a gravity corrected scale having capability of 
10 gravity correction using error correction signal based on gravitational acceleration 
which is received from outside without any physical contact; a gravity correction 
indicator for transmitting the error correction signal based on gravitational 
acceleration to the gravity corrected scale without any physical contact 
therebetween; and a gravity corrected scale system comprising the gravity corrected 
1 5 scale and the gravity correction indicator. 

Prior Art: 

Many gravity corrected scales in the prior art are designed to receive 
information for gravity correction from some input unit using keys (refer to the 
following Patent Documents 1 and 2, for example). 

20 Additional gravity corrected scales also currently available are those that 

have gravity correction capability by determining the positions of the scales based 
on the signals from GPS (Global Positioning System) satellites (refer to the 
following Patent Documents 3 and 4, for example). 

Patent Document 1 : Patent Laid-Open No. 2002-2285 1 7 

25 Patent Document 2: Patent Laid-Open No. 2002-250654 
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Patent Document 3: Patent Laid-Open No. 2001-59769 

Patent Document 4: Patent Laid-Open No. 2002-214032 

In general, the previous gravity corrected scales configured to receive gravity 
correction information from the key input unit have significant deficiencies in that 

5 they must be subjected to the gravity correction in unpackaged condition of the 
product (i.e. the gravity corrected scale). Such unpackaged condition of the 
product, if necessary before it is delivered to an end user, may lead to degradation 
in value of the product. Accordingly, there is a need for wholesale dealers and 
retail stores existed between factories and end users to stock greater number of 

10 several types of the gravity corrected scale products that have been subjected to 
gravity correction to suit the areas where they are used by end users. 

Furthermore, the additional gravity corrected scales that have capability of 
gravity correction based on the position of the scales determined with the aid of the 
GPS signals are defective in that they can conduct no gravity correction if they are 
15 located inside the buildings, warehouses and the like because of RF signals 
shielded. 

In view of the above an object of the present invention is to solve the prior 
art problems as described above and to provide a new and improved gravity 
corrected scale having capability of gravity correction even in packaged condition 

20 irrespective of its location where it is present. Another object of the present 
invention is to provide a new and improved gravity correction indicator for 
transmitting information for gravity correction to the gravity corrected scale without 
any physical contact therebetween. Further object of the present invention is to 
provide a new and improved gravity corrected scale system comprising the gravity 

25 corrected scale and the gravity correction indicator in which the gravity correction 
indicator can transmit the information for gravity correction to the gravity corrected 
scale irrespective of its location where it is present and without any physical contact 
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therebetween, and then, the gravity corrected scale can be subjected to gravity 
correction even if it is in packaged condition. 

SUMMARY OF THE INVENTION 

In order to attain such objects, according to first aspect of the present 
5 invention, there is provided a gravity corrected scale comprising: a weight 
measuring unit; an audio correction signal receiver; a gravity correction relevant 
value converter; a gravity correction relevant value storage unit; and a corrected 
weight value calculation unit, wherein 

said weight measuring unit provides a weight value by measuring an object 
10 to be measured, 

said audio correction signal receiver receives an audio gravity correction 

signal, 

said gravity correction relevant value converter converts the audio gravity 
correction signal received by said audio correction signal receiver into a gravity 
15 correction relevant value, 

said gravity correction relevant value storage unit stores the gravity 
correction relevant value converted by said gravity correction relevant value 
converter, and 

said corrected weight value calculation unit calculates a corrected weight 
20 value by correcting the weight value provided by said weight measuring unit based 
on the gravity correction relevant value stored in said gravity correction relevant 
value storage unit. 

According to one embodiment the gravity corrected scale further comprises 
an audio completion signal transmitter which transmits an audio gravity correction 
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completion signal after receiving the audio gravity correction signal by said audio 
correction signal receiver. 

According to second aspect of the present invention there is provided a 
gravity corrected scale comprising: a weight measuring unit; an optical correction 
5 signal receiver; a gravity correction relevant value converter; a gravity correction 
relevant value storage unit; and a corrected weight value calculation unit, wherein 

said weight measuring unit provides a weight value by measuring an object 
to be measured, 

said optical correction signal receiver receives an optical gravity correction 

10 signal, 

said gravity correction relevant value converter converts the optical gravity 
correction signal received by said optical correction signal receiver into a gravity 
correction relevant value, 

said gravity correction relevant value storage unit stores the gravity 
15 correction relevant value converted by said gravity correction relevant value 
converter, and 

said corrected weight value calculation unit calculates a corrected weight 
value by correcting the weight value provided by said weight measuring unit based 
on the gravity correction relevant value stored in said gravity correction relevant 
20 value storage unit. 

According to one embodiment the gravity corrected scale further comprises 
an optical completion signal transmitter which transmits an optical gravity 
correction completion signal after receiving the optical gravity correction signal by 
said optical correction signal receiver. 
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According to third aspect of the present invention there is provided a gravity 
corrected scale comprising: a weight measuring unit; an electromagnetic correction 
signal receiver; a gravity correction relevant value converter; a gravity correction 
relevant value storage unit; and a corrected weight value calculation unit, wherein 

5 said weight measuring unit provides a weight value by measuring an object 

to be measured, 

said electromagnetic correction signal receiver receives an electromagnetic 
gravity correction signal, 

said gravity correction relevant value converter converts the electromagnetic 
1 0 gravity correction signal received by said electromagnetic correction signal receiver 
into a gravity correction relevant value, 

said gravity correction relevant value storage unit stores the gravity 
correction relevant value converted by said gravity correction relevant value 
converter, and 

said corrected weight value calculation unit calculates a corrected weight 
value by correcting the weight value provided by said weight measuring unit based 
on the gravity correction relevant value stored in said gravity correction relevant 
value storage unit. 

According to one embodiment the gravity corrected scale further comprises 
an electromagnetic completion signal transmitter which transmits an 
electromagnetic gravity correction completion signal after receiving the 
electromagnetic gravity correction signal by said electromagnetic correction signal 
receiver. 

According to another embodiment the gravity corrected scale further 
25 comprises: a gravity correction supplemental value input unit; and a gravity 
correction supplemental value storage unit, wherein 
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said gravity correction supplemental value input unit enters a supplemental 
value for gravity correction, and 

said gravity correction supplemental value storage unit stores the 
supplemental value for gravity correction entered by said gravity correction 
supplemental value input unit, and wherein 

said corrected weight value calculation unit calculates the corrected weight 
value by correcting the weight value provided by said weight measuring unit based 
on the gravity correction relevant value stored in said gravity correction relevant 
value storage unit and the gravity correction supplemental value stored in said 
1 0 gravity correction supplemental value storage unit. 

According to fourth aspect of the present invention there is provided a 
gravity correction indicator comprising: a gravity correction information input unit; 
a signal converter; and an audio correction signal transmitter, wherein 

said gravity correction information input unit enters information for gravity 
1 5 correction, 

said signal converter converts the information for gravity correction entered 
by said gravity correction information input unit into a gravity correction signal, 
and 

said audio correction signal transmitter transmits the gravity correction 
20 signal converted by said signal converter as audio signal. 

According to one embodiment the gravity correction indicator further 
comprises: an audio completion signal receiver; and a completion announcement 
unit, wherein 
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sad audio completion signal receiver receives an audio gravity correction 
completion signal after transmitting the audio gravity correction signal by said 
audio correction signal transmitter, and 

said completion announcement unit announces completion of gravity 
correction after receiving the audio gravity correction completion signal by said 
audio completion signal receiver. 

According to fifth aspect of the present invention there is provided a gravity 
correction indicator comprising: a gravity correction information input unit; a signal 
converter; and an optical correction signal transmitter, wherein 

10 said gravity correction information input unit enters information for gravity 

correction, 

said signal converter converts the information for gravity correction entered 
by said gravity correction information input unit into a gravity correction signal, 
and 

15 said optical correction signal transmitter transmits the gravity correction 

signal converted by said signal converter as optical signal. 

According to one embodiment the gravity correction indicator further 
comprises: an optical completion signal receiver; and a completion announcement 
unit, wherein 

20 said optical completion signal receiver receives an optical gravity correction 

completion signal after transmitting the optical gravity correction signal by said 
optical correction signal transmitter, and 

said completion announcement unit announces completion of gravity 
correction after receiving the optical gravity correction completion signal by said 
25 optical completion signal receiver. 
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According to sixth aspect of the present invention there is provided a gravity 
correction indicator comprising: a gravity correction information input unit; a signal 
converter; and an electromagnetic correction signal transmitter, wherein 

said gravity correction information input unit enters information for gravity 
correction, 

said signal converter converts the information for gravity correction entered 
by said gravity correction information input unit into a gravity correction signal, 
and 

said electromagnetic correction signal transmitter transmits the gravity 
correction signal converted by said signal converter as electromagnetic signal. 

According to one embodiment the gravity correction indicator further 
comprises: an electromagnetic completion signal receiver; and a completion 
announcement unit, wherein 

said electromagnetic completion signal receiver receives an electromagnetic 
gravity correction completion signal after transmitting the electromagnetic gravity 
correction signal by said electromagnetic correction signal transmitter, and 

said completion announcement unit announces completion of gravity 
correction after receiving the electromagnetic gravity correction completion signal 
by said electromagnetic completion signal receiver. 

According to seventh aspect of the present invention there is provided a 
gravity corrected scale system comprising the gravity corrected scale and the 
gravity correction indicator, as described above, wherein an audio gravity 
correction signal transmitted by an audio correction signal transmitter of the gravity 
correction indicator is received by an audio correction signal receiver of the gravity 
corrected scale. 
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According to one embodiment of the gravity corrected scale system said 
gravity corrected scale further includes: 

an audio completion signal transmitter which transmits an audio gravity 
correction completion signal after receiving the audio gravity correction signal by 
5 said audio correction signal receiver, 

said gravity correction indicator further includes: 

an audio completion signal receiver which receives an audio gravity 
correction completion signal after transmitting the audio gravity correction signal 
by said audio correction signal transmitter; and 

10 a completion announcement unit which announces completion of gravity 

correction after receiving the audio gravity correction completion signal by said 
audio completion signal receiver, and furthermore, 

the audio gravity correction completion signal transmitted by said audio 
completion signal transmitter is received by said audio completion signal receiver. 

1 5 According to eighth aspect of the present invention there is provided another 

gravity corrected scale system comprising the gravity corrected scale and the 
gravity correction indicator, as described above, wherein an optical gravity 
correction signal transmitted by an optical correction signal transmitter of the 
gravity correction indicator is received by an optical correction signal receiver of 

20 the gravity corrected scale. 

According to one embodiment of the gravity corrected scale system said 
gravity corrected scale further includes: 

an optical completion signal transmitter which transmits an optical gravity 
correction completion signal after receiving the optical gravity correction signal by 
25 said optical correction signal receiver, 
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said gravity correction indicator further includes: 

an optical completion signal receiver which receives an optical gravity 
correction completion signal after transmitting the optical gravity correction signal 
by said optical correction signal transmitter; and 

5 a completion announcement unit which announces completion of gravity 

correction after receiving the optical gravity correction completion signal by said 
optical completion signal receiver, and furthermore, 

the optical gravity correction completion signal transmitted by said optical 
completion signal transmitter is received by said optical completion signal receiver. 

1 0 According to ninth aspect of the present invention there is provided further 

gravity corrected scale system comprising the gravity corrected scale and the 
gravity correction indicator, as described above, wherein an electromagnetic gravity 
correction signal transmitted by an electromagnetic correction signal transmitter of 
the gravity correction indicator is received by an electromagnetic correction signal 

1 5 receiver of the gravity corrected scale. 

According to one embodiment of the gravity corrected scale system said 
gravity corrected scale further includes: 

an electromagnetic completion signal transmitter which transmits an 

electromagnetic gravity correction completion signal after receiving the 
20 electromagnetic gravity correction signal by said electromagnetic correction signal 
receiver, 

said gravity correction indicator further includes: 

an electromagnetic completion signal receiver which receives an 

electromagnetic gravity correction completion signal after transmitting the 
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electromagnetic gravity correction signal by said electromagnetic correction signal 
transmitter; and 

a completion announcement unit which announces completion of gravity 
correction after receiving the electromagnetic gravity correction completion signal 
5 by said electromagnetic completion signal receiver, and furthermore, 

the electromagnetic gravity correction completion signal transmitted by 
said electromagnetic completion signal transmitter is received by said 
electromagnetic completion signal receiver. 

RRTFF DESCRI PTION OF TH F. DRAWINGS 

1 o The present invention will now be described in more detail with reference to 

the accompanying drawings, in which: 

Fig. 1 is a block diagram illustrating configuration of a gravity corrected 
scale according to the present invention; 

Fig. 2 is a perspective view illustrating external appearance of the gravity 
15 corrected scale; 

Fig. 3 is a perspective view illustrating external appearance of the gravity 
corrected scale; 

Fig. 4 is a flow chart illustrating process of registration of gravity 
correction relevant value for the gravity corrected scale; 
20 F ig. 5 is a flow chart illustrating process of weight measurement and 

gravity correction for the gravity corrected scale; 

Fig. 6 is a block diagram illustrating configuration of a gravity correction 

indicator; 
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Fig. 7 is a perspective view illustrating external appearance of the gravity 
correction indicator; 

Fig 8 is a flow chart illustrating process of transmission of gravity 
correction information for the gravity correction indicator; 

Fig. 9 is a list of zones for gravity correction; 

Fig. 10A shows a pattern of gravity correction signal for the case of Zone 
"11" in the list of Fig. 9; 

Fig. 10B shows a pattern of gravity correction signal for the case of Zone 
Number "3" in the list of Fig. 9; 

Fig. 1 1 shows a pattern of gravity correction completion signal; 

Fig. 12 is a display screen on which the weight value and the zone 
number are displayed; 

Fig. 13 is a block diagram illustrating an optical correction signal receiver 
forming a part of the gravity corrected scale; 

Fig. 14 is a block diagram illustrating an optical completion signal 
transmitter forming a part of the gravity corrected scale; 

Fig. 15 is a block diagram illustrating an optical completion signal 
receiver forming a part of the gravity correction indicator; 

Fig. 16 is a block diagram illustrating an optical correction signal 
transmitter forming a part of the gravity correction indicator; 

Fig. 17 is a block diagram illustrating an electromagnetic correction 
signal receiver forming a part of the gravity corrected scale; 
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Fig. 18 is a block diagram illustrating an electromagnetic completion 
signal transmitter forming a part of the gravity corrected scale; 

Fig. 19 is a block diagram illustrating an electromagnetic completion 
signal receiver forming a part of the gravity correction indicator; and 
5 Fig. 20 is a block diagram illustrating an electromagnetic correction 

signal transmitter forming a part of the gravity correction indicator. 

r^TATT Pn DESCRIPTION ™ thf PREFERRED E MBODIMENTS 

Now, an embodiment of the present invention will be described with 
reference to' the accompanying drawings. In this connection, it is noted that main 
10 description is made with reference to a gravity corrected scale system, which also 
includes description of a gravity corrected scale and a gravity correction indicator 
according to the present invention. 

First of all, a configuration of the gravity corrected scale system of the 
present invention will be described in more detail. 
15 The gravity corrected scale system of the present invention comprises the 

gravity corrected scale of the present invention and the gravity correction indicator 
of the present invention. An external appearance of the gravity corrected scale can 
be seen in Figs. 2 and 3, and a configuration thereof can be seen in Fig. 1. In 
addition, an external appearance of the gravity correction indicator can be seen in 
20 Fig. 7, and a configuration thereof can be seen in Fig. 6. 

The gravity correction indicator comprises a power supply 1, a power switch 
2, a gravity correction information input unit 3, a signal converter 4, an audio 
correction signal transmitter 5, a transmission switch 6, an audio completion signal 
receiver 7, and a completion announcement unit 8, all contained in a case 22. 
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The power supply 1 is provided to supply electric power to each of portions 
of an electric system. The power switch 2 switches ON or OFF the power from the 
power supply 1 to each portion of the electric system. 

The gravity correction information input unit 3 includes a setting switch 9 
5 made up of an "UP" button 9a, a "DOWN" button 9b and an "ENTER" button 9c, 
in order to input the information for gravity correction. More particularly, the UP 
button 9a scrolls up the gravity correction information while the DOWN button 9b 
scrolls down it. Then, the ENTER button 9c enters the gravity correction 
information selected by the UP or DOWN button 9a or 9b. In this connection, it is 
10 noted that the gravity correction information corresponds, for example, to "Zone 
Number" in a list of zones for gravity correction, as shown in Fig. 9 (in this list 
whole area (or Japan) where the gravity corrected scale is to be used is divided into 
16 zones according to the magnitude of gravitational acceleration). Of course, the 
list of zones for gravity correction may include any additional zones of foreign 
15 country(s) or those of whole world. Alternatively, increased or decreased number 
of zones may be included in the list. 

The signal converter 4 is made up of a microcomputer 10 for converting the 
gravity correction information entered by the input unit 3 into a gravity correction 
signal. In particular, the microcomputer 10 uses the gravity correction information 
20 entered by the ENTER button 9c to produce a binary coded signal for gravity 
correction. Assuming that "Zone Number 1 1" in the list of Fig. 9 is selected it is 
converted into "101 1(2)". 

The audio correction signal transmitter 5 is made up of a correction 
transmission controller 11 (or the microcomputer 10), a filter 12, an amplifier 13 
25 and a speaker 14, in order to transmit the gravity correction signal from the signal 
converter 4 as an audio signal. More particularly, the correction transmission 
controller 1 1 (or the microcomputer 10) receives the binary coded signal for gravity 
correction from the signal converter 4 and performs transmission control to output a 
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square wave signal having pattern, as shown in Fig. 10. For example, if the gravity 
correction signal in the form of "1011(2)" is received, then, as shown in Fig. 10 (a) 
illustrating the case of "Zone Number 11" in the list of Fig. 9, the square wave 
signal (at 1kHz) having a sequence of tone for 0.2 sec, silence for 0.1 sec, tone for 
5 0.1 sec, silence for 0.2 sec, tone for 0.1 sec, silence for 0.1 sec, tone for 0.1 sec, 
silence for 0.2 sec, tone for 0.1 sec, silence for 0.2 sec, and tone for 0.2 sec is 
output. A first portion of the sequence of tone for 0.2 sec and silence for 0.1 sec 
means the start data of the gravity correction signal. A last portion of the sequence 
of tone for 0.2 sec means the end data of the gravity correction signal. The 
10 bandwidth therebetween means the gravity correction data for the gravity correction 
signal. That is to say, a portion of tone for 0.1 sec and silence for 0.1 sec means "0" 
while a portion of tone for 0.1 sec and silence for 0.2 sec means "1". The filter 12 
converts the square wave signal (at 1 kHz) from the correction transmission 
controller 11 (or the microcomputer 10) into a sinusoidal signal (at 1 kHz). Then, 
15 the amplifier 13 amplifies the converted sinusoidal signal (at 1 kHz). Finally, the 
speaker generates tone according to the amplified sinusoidal signal (at 1 kHz). 

The transmission switch 6 causes the audio correction signal transmitter 5 to 
transmit the gravity correction signal from the signal converter 4. 

The audio completion signal receiver 7 is made up of a microphone 15, an 
20 amplifier 16, a filter 17, a comparator 18 and a completion signal decision unit 19 
(or the microcomputer 10), and receives the audio gravity correction completion 
signal from the audio completion signal transmitter 41 of the gravity corrected 
scale. More particularly, the microphone 15 receives tone and converts it into 
sinusoidal signal. The amplifier 16 amplifies the sinusoidal signal. The filter 17 
25 passes therethrough only 4 kHz component of the amplified sinusoidal signal. The 
comparator 18 determines whether the 4 kHz sinusoidal component is present or 
not, and if so, produces a square wave output. The completion signal decision unit 
19 (or the microcomputer 10) determines whether the square wave output of the 
comparator 18 is the gravity correction completion signal transmitted by the audio 



28826.1 



- 1 6- Client ID/Matter No. NAKAM-65802 (OP03093-1) 

completion signal transmitter 41 of the gravity corrected scale. For example, if a 
square wave signal (at 4 kHz) having a sequence pattern of tone for 0.2 sec and 
silence for 0.1 sec repeated three times, as shown in Fig. 1 1, is received then it is 
determined that the gravity correction completion signal has been received. 

5 The completion announcement unit 8 is made up of an announcement 

controller 20 (or the microcomputer 10) and a display unit 21, in order to announce 
completion of gravity correction after receiving the audio gravity correction 
completion signal by the audio completion signal receiver 7. More particularly, the 
announcement controller 20 (or the microcomputer 10) receives the gravity 

0 correction completion signal from the completion signal decision unit 19 (or the 
microcomputer 10) and displays the gravity correction completion information on 
the display unit 21 informing that the gravity correction for the gravity corrected 
scale has been completed. The display unit 21 displays the gravity correction 
completion information under the control of the announcement controller 20. 

1 5 The gravity corrected scale comprises a power supply 3 1 , a start switch 32, a 

gravity correction supplemental value input unit 33, a gravity correction 
supplemental value storage unit 34, a weight measuring unit 35, an audio correction 
signal receiver 36, a gravity correction relevant value converter 37, a gravity 
correction relevant value storage unit 38, a corrected weight value calculation unit 

20 39, a corrected weight value output unit 40, and an audio completion signal 
transmitter 41 , all mounted to a base 44 and a platform 45. 

The power supply 31 is made up of a dry-cell battery which can supply 
electric power to each of portions of an electric system immediately after it is set. 
The start switch 32 initializes the operation of the weight measuring unit 35 (or 
25 resets it to zero). 

The gravity correction supplemental value input unit 33 includes a setting 
switch 42 made up of an "UP" button 42a, a "DOWN" button 42b and an "ENTER" 
button 42c, in order to input the supplemental value for gravity correction. More 
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particularly, the UP button 42a scrolls up the supplemental values for gravity 
correction while the DOWN button 42b scrolls down them. Then, the ENTER 
button 42c enters the supplemental value for gravity corrects selected by the UP 
or DOWN button 42a or 42b. The supplemental value for gravity correction is, 
here, defined as the gravitational acceleration at the location where the weight 
measuring unit 35 is adjusted. 

The gravity correction supplemental value storage unit 34 includes an 
EEPROM (Electrically Erasable Programmable Read Only Memory) 43 which 
stores the supplemental value for gravity correction entered by the gravity 
) correction supplemental value input unit 33. More specifically, it stores the 
gravitational acceleration at the location where the weight measuring unit 35 is 
adjusted, which is entered by the ENTER button 42c. 

The weight measuring unit 35 is made up of a weight sensor 46, an amplifier 
47 an A/D converter 48, and a weight value calculation unit 49 (or a 
5 microcomputer 55), in order to provide a weight value by measuring an object to be 
measured. More particularly, as in the prior art weight meter technique, the weight 
sensor 46 provided between the base 44 and the platform 45 acts to detect any load 
applied onto the platform 45. The detected load signal is amplified via the 
amplifier 47 and converted in the A/D converter 48 into a digital signal, which is 
10 then sent to the weight value calculation unit 49 for deriving a weight value. 

The audio correction signal receiver 36 is made up of a microphone 50, an 
amplifier 51, a filter 52, a comparator 53 and a correction signal decision unit 54 (or 
the microcomputer 55), and receives the audio gravity correction signa. from the 
audio correction signal transmitter 5 of the gravity correction indicator. More 
25 particularly, the microphone 50 receives tone and converts it into sinusoidal signal 
The amplifier 51 amplifies the sinusoidal signal. The filter 52 passes therethrough 
only 1 kHz component of the amplified sinusoidal signal. The comparator 53 
determines whether the 1 kHz sinusoidal component is present or not, and if so, 
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produces a square wave output (at 1 kHz). The correction signal decision unit 54 
(or the microcomputer 55) determines whether the square wave output from the 
comparator 53 is a square wave signal (at 1 kHz) having pattern, as shown in Fig. 
10, which is sent by the audio correction signal transmitter 5 of the gravity 
correction indicator. For example, if the audio signal is received in a sequence of 
tone for 0.2 sec, silence for 0.1 sec, tone for 0.1 sec, silence for 0.2 sec, tone for 0.1 
sec silence for 0.1 sec, tone for 0.1 sec, silence for 0.2 sec, tone for 0.1 sec, silence 
for 0.2 sec, and tone for 0.2 sec, as shown in Fig. 10 (a) illustrating the case of 
"Zone Number 11" in the list of Fig. 9, then, such signal is determined to be the 
gravity correction signal because the first portion of the sequence of tone for 0.2 sec 
and silence for 0.1 sec is the start data of the gravity correction signal and the last 
portion of the sequence of tone for 0.2 sec is the end data of the gravity correction 
signal. 

The gravity correction relevant value converter 37 includes the 
microcomputer 55 for converting the gravity correction signal received by the audio 
correction signal receiver 36 into a gravity correction relevant value. More 
particularly, conversion of the gravity correction signal into the gravity correction 
relevant value is performed according to such portion of the gravity correction data 
that has the pattern of square wave (at 1 kHz), as shown in Figs. 10A and 10B, on 
the basis of which it is determined to be the gravity correction signal in the 
correction signal decision unit 54 (or the microcomputer 55). For example, if the 
portion of the gravity correction data has the sequence of tone for 0.1 sec, silence 
for 0.2 sec, tone for 0.1 sec, silence for 0.1 sec, tone for 0.1 sec, silence for 0.2 sec, 
tone for 0.1 sec, and silence for 0.2 sec, as shown in Fig. 10A, the signal is 
converted into the zone number which is "11" in this example. Then, this zone 
number "11" is further converted into the associated gravitational acceleration of 
9.796 which is used as the gravity correction relevant value. 

The gravity correction relevant value storage unit 38 includes an EEPROM 
43 for storing the gravity correction relevant value sent from the gravity correction 
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relevant value converter 37. In particular, the gravity correction relevant value 
storage unit 38 stores the gravitational acceleration corresponding to the zone 
number which is derived by the gravity correction relevant value converter 37 (or 
the microcomputer 55). 

5 The corrected weight value calculation unit 39 calculates the corrected 

weight value by correcting the weight value (or measured weight) provided by the 
weight measuring unit 35 based on the gravity correction relevant value stored in 
the gravity correction relevant value storage unit 38 and the gravity correction 
supplemental value stored in the gravity correction supplemental value storage unit 

10 34. More particularly, the gravitational acceleration corresponding to the zone 
number of the area where the device is used and the gravitational acceleration for 
the location where adjustment is made, both stored in EEPROM 43, as well as the 
weight value (or measured weight) calculated by the weight value calculation unit 
49 are substituted for terms of the following formula 1 to derive the corrected 

15 weight value. 

Corrected Weight Value = (Measured Weight)x(Gravitational Acceleration 
for Zone Number of Area where Device is used) ^(Gravitational Acceleration for 
Location where Adjustment is made) ( 1 ) 

The corrected weight output unit 40 includes a display unit 56 for displaying 
20 the corrected weight value calculated by the corrected weight value calculation unit 
39. 

The audio completion signal transmitter 41 includes a completion 
transmission controller 57 (or the microcomputer 55), a driver 58 and a buzzer 59, 
and transmits an audio gravity correction completion signal after receiving the 
25 audio gravity correction signal by the audio correction signal receiver 36. More 
particularly, the completion transmission controller 57 (or the microcomputer 55) 
transmits the gravity correction completion signal having square wave pattern, as 
shown in Fig. 11, in response to conversion of the audio gravity correction signal 
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into the gravity correction relevant value in the gravity correction relevant value 
converter 37. The gravity correction completion signal is a square wave signal (at 4 
kHz) having a sequence pattern of tone for 0.2 sec and silence for 0.1 sec repeated 
three times, as shown in Fig. 1 1, for example. The driver 58 amplifies the gravity 
5 correction completion S1 gnal from the completion transmission controller 57 (or the 
microcomputer 55). The buzzer 59 sounds a tone (at 4 kHz) as the gravity 
correction completion signal in response to the amplified gravity corrects 
completion signal from the driver 58. 

Now, an operation of the gravity corrected scale system according to the 
1 0 present invention will be described in more detail. 

For operation of the gravity corrected scale, reference is made to Fig. 4 that 
is a flow chart illustrating process of registration of gravity correction relevant 
value and to Fig. 5 that is a flow chart illustrating process of weight measurement 
and gravity correction. For operation of the gravity correcfion indicator, reference 
1 5 is made to Fig. 8 that is a flow chart illustrating process of transmission of gravity 
correction information. 

Referring to Fig. 8, the gravity correcfion indicator is started by turning ON 
the power switch 2 for supplying electric power to each of portions in the electric 
system from the power supply 1 (at Step SI). 
20 Then, the UP button 9a or the DOWN button 9b scrolls to select one of the 

zone numbers in the list of zones for gravity correction, as shown in Fig. 9. It is 
assumed, here, that Zone Number "11" is selected. Then, the selected zone number 
is entered by depression of the ENTER button 9c and it is converted into a binary 
coded number of "1011(2)", for example, in the signal converter 4 (or the 
25 microcomputer 10) (at Step S2). 

Thereafter, the microcomputer 10 determines whether the transmission 
switch 6 is turned ON or not (at Step S3). 
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If not (i.e. answer of Step S3 is NO), the operation is repeated until the 
transmission switch 6 is turned ON. But, if so (i.e. answer of Step S3 is YES), the 
audio correction signal transmitter 5 transmits the audio gravity correction signal (at 
Step S4). In particular, the correction transmission controller 11 (or the 
microcomputer 10) controls the signal converter 4 to output the binary coded 
("1011(2)", for example) gravity correction signal (that has the pattern of square 
wave (at 1kHz) in the sequence of tone for 0.2 sec, silence for 0.1 sec, tone for 0.1 
sec, silence for 0.2 sec, tone for 0.1 sec, silence for 0.1 sec, tone for 0.1 sec, silence 
for 0.2 sec, tone for 0.1 sec, silence for 0.2 sec, and tone for 0.2 sec, as shown in 
Fig. 10 (a), for example). Next, in response thereto, the filter 12 converts the square 
wave (at 1kHz) into a sinusoidal signal (at 1kHz) which is then amplified by the 
amplifier 13, and thereafter, the speaker 14 sounds a tone according to the 
sinusoidal signal (at 1kHz). 

Then, the microphone 15 receives the tone and converts it into sinusoidal 
signal. The amplifier 16 amplifies the sinusoidal signal. The filter 17 passes 
therethrough only 4 kHz component of the amplified sinusoidal signal. The 
comparator 18 determines whether the 4 kHz sinusoidal component is present or 
not, and if so, produces a square wave signal (at 4kHz) which is sent to the 
completion signal decision unit 19 (or the microcomputer 10). Then, the 
completion signal decision unit 19 (or the microcomputer 10) determines whether 
the square wave signal is the gravity correction completion signal (having, e.g. a 
square wave pattern (at 4kHz) in the sequence of tone for 0.2 sec and silence for 0.1 
sec repeated three times, as shown in Fig. 1 1) transmitted by the audio completion 
signal transmitter 41 of the gravity corrected scale (at Step S5). 

If not (i.e. answer of Step S5 is NO), the routine returns to Step S4 for 
repeating the process. But, if so (i.e. answer of Step S5 is YES), the display unit 21 
displays some gravity correction completion information (e.g. a message saying that 
"Adjustment has been done such that gravity correction is normally effected") 
under the control of the announcement controller 20 (at Step S6). 
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Thereafter, the gravity correction indicator is automatically turned OFF to 
end the operation thereof (at Step S7). 

Referring to Fig. 4, the gravity corrected scale is started by setting a dry-cell 
battery for supplying electric power to each of portions of the electric system (at 
5 StepTl). 

Then, the UP button 42a or the DOWN button 42b scrolls to select the 
gravity correction supplemental value (e.g. gravitational acceleration for location 
where the adjustment of the weight measuring unit 35 is made), and the ENTER 
button 42c enters the selected gravity correction supplemental value (at Step T2), 
10 which selected supplemental value is, then, stored in the EEPROM 43 (at Step T3). 

Thereafter, the microphone 50 receives tone and converts it into sinusoidal 
signal. The amplifier 51 amplifies the sinusoidal signal. The filter 52 passes 
therethrough only 1 kHz component of the amplified sinusoidal signal. The 
comparator 53 determines whether the 1 kHz sinusoidal component is present or 

,5 not, and if so, produces a square wave signal (at 1 kHz) to the correction signal 
decision unit 54 (or the microcomputer 55). Then, the correction signal decision 
unit 54 (or the microcomputer 55) determines whether the square wave signal is a 
gravity correction signal (having e.g. a square wave pattern (at 1kHz) in a sequence 
of tone for 0.2 sec, silence for 0.1 sec, tone for 0.1 sec, silence for 0.2 sec, tone for 

20 0 1 sec, silence for 0.1 sec, tone for 0.1 sec, silence for 0.2 sec, tone for 0.1 sec, 
silence for 0.2 sec, and tone for 0.2 sec, as shown in Fig. 10 (a)) sent by the audio 
correction signal transmitter 5 of the gravity correction indicator (at Step T4). 

If not (i.e. answer of Step T4 is NO), the process of Step T4 is repeated. But, 
if so (i.e. answer of Step T4 is YES), the gravity correction relevant value converter 
25 37 (or the microcomputer 55) converts the gravity correction signal into an gravity 
correction relevant value (e.g. gravitational acceleration of 9.796 corresponding to 
zone number "1 1" if the portion of the gravity correction data is in the sequence of 
tone for 0. 1 sec, silence for 0.2 sec, tone for 0. 1 sec, silence for 0. 1 sec, tone for 0. 1 
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sec, silence for 0.2 sec, tone for 0.1 sec, and silence for 0.2 sec, as shown in Fig. 
10A) (at Step T5), which relevant value is, the, stored in the EEPROM 43 (at Step 
T6). 

Next, the audio completion signal transmitter 41 transmits an audio gravity 
5 correction signal (at Step T7). More particularly, in response to conversion of the 
audio gravity correction signal into the gravity correction relevant value in the 
gravity correction relevant value converter 37, the completion transmission 
controller 57 (or the microcomputer 55) controls to transmit the gravity correction 
completion signal (e.g. a square wave signal (at 4 kHz) in the sequence of tone for 
10 0.2 sec and silence for 0.1 sec repeated three times, as shown in Fig. 1 1). Then, the 
driver 58 amplifies the gravity correction completion signal, and the buzzer 59 
sounds a tone according to the amplified gravity correction completion signal. 

After Step T7 the routine returns to Step T4 to repeat the process. Therefore, 
registration of the gravity correction relevant value is kept updatable. 

15 Referring to Fig. 5, the gravity corrected scale is started by turning ON the 

start switch 32 for initializing (or resetting) the weight measuring unit 35 (at Step 
Ul). 

Then, as shown in Fig. 12, the display unit 21 displays the weight value and 
the zone number of the area where the device is to be used (at Step U2). Because of 
20 display of the zone number that has been set according to the gravity correction 
signal received at Step T4, as described above, the user can know the area where 
the gravity corrected scale can act to precisely measure the weight. 

Next, as in the case of the prior art weight meter, the weight sensor 46 
between the base 44 and the platform 45 detects the load applied to the platform 45, 
25 the signal of which is amplified by the amplifier 47 and converted into a digital 
signal in the A/D converter 48. Thereafter, in response thereto, the weight value 
calculation unit 49 produces the weight value (at Step U3). 



28826.1 



-24- Client ID/Matter No. NAKAM-65802 (OP03093-1) 

Then, the corrected weight value calculation unit 39 substitutes the 
gravitational acceleration (e.g. 9.796 m/s2) corresponding to the zone number of the 
area where the device is used and the gravitational acceleration (e.g. 9.802 m/s2) for 
the location where adjustment is made, both stored in EEPROM 43, as well as the 
weight value (e.g. 60.00 kg) calculated by the weight value calculation unit 49 for 
terms of the formula 1 to derive the corrected weight value (e.g. 59.96 kg) (at Step 
U4). 

Next, the display unit 21 displays the corrected weight value (e.g. 59.96 kg) 
(at Step U5), and then, the process of weight measurement and gravity correction is 
ended (at Step U6). 

In the embodiment as above the gravity corrected scale system has been 
described wherein the audio signal is used to communicate between the gravity 
correction indicator and the gravity corrected scale without any physical contact 
therebetween. Alternatively, another embodiment may be possible wherein an 
optical or electromagnetic signal is used for communication. 

In the embodiment of the gravity corrected scale system wherein the optical 
signal is used for communication the audio correction signal receiver 36 and the 
audio completion signal transmitter 41 in the gravity corrected scale in Fig. 1 are 
replaced by an optical correction signal receiver 71 in Fig. 13 and an optical 
completion signal transmitter 72 in Fig. 14, respectively; and furthermore, the audio 
completion signal receiver 7 and the audio correction signal transmitter 5 in the 
gravity correction indicator in Fig. 6 are replaced by an optical completion signal 
receiver 73 in Fig. 15 and an optical correction signal transmitter 74 in Fig. 16, 
respectively. 

The optical correction signal receiver 71 includes a light receiving sensor 75, 
an amplifier 76, a filter 77, a comparator 78 and the correction signal decision unit 
54 (or the microcomputer 55), in order to receive an optical gravity correction 
signal sent by the optical correction signal transmitter 74 of the gravity correction 
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indicator. More particularly, the light receiving sensor 75 receives ligh, to produce 
an electrical signal which is, then, processed in the amplifier 76, the filter 77, the 
comparator 78 and .he correction signal decision unit 54 (or the microcomputer 55) 
in the same manner as that of the audio correction signal receiver 36, as descrmed 
5 above. 

The optical completion signal transmitter 72 includes the completion 
transmission controller 57 (or the microcomputer 55), a driver 79 and a hght 
emitting element 80, in order to transmit an optical gravity correction completion 
signal after receiving an optical gravity correction signa. by the optica, correction 
10 signal receiver 71. More particularly, the completion transmission controller 57 (or 
the microcomputer 55) operates in the same manner as that of the audio completion 
signal transmitter 41, the driver 79 amplifies the gravity correction completion 
signal from the completion transmission controller 57 (or the microcomputer 55), 
and the light emitting element 80 generates an optical gravity correction completion 
15 signal according to the amplified gravity correction completion signal from the 
driver 79. 

The optical completion signal receiver 73 includes a light receiving sensor 
81 an amplifier 82, a filler 83, a comparator 84 and the completion stgnal deciston 
unit 19 (or the microcomputer 10), in order to recetve an optica, gravity correctton 
20 completion signal sent by the optical completion signal transmttter 72 of .he grav.ty 
corrected scale. More particularly, the light receiving sensor 81 receives light to 
produce an electrical signal which is, .hen, processed in .he amplifier 82, the filter 
83 the comparator 84 and the completion signal decision unit 19 (or the 
microcomputer 10) in .he same manner as that of the audio completton s.gnal 
25 receiver 7, as described above. 

The optical correction signal transmitter 74 includes the correction 
transmission controller 11 (or the microcomputer 10), a driver 85 and a light 
emitting element 86, in order to transmit the gravity correction signal from the 
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signal converter 4 as an optical signal. More particularly, the correction 
transmission controller 11 (or the microcomputer 10) operates in the same manner 
as that of the audio correction signal transmitter 5, the driver 85 amplifies the 
gravity correction signal from the correction transmission controller 1 1 (or the 
5 microcomputer 10), and the light emitting element 86 generates an optical gravity 
correction signal according to the amplified gravity correction signal from the 
driver 85. 

In the embodiment of the gravity corrected scale system wherein the 
electromagnetic signal is used for communication the audio correction signal 

10 receiver 36 and the audio completion signal transmitter 41 in the gravity corrected 
scale in Fig. 1 are replaced by an electromagnetic correction signal receiver 91 in 
Fig. 17 and an electromagnetic completion signal transmitter 92 in Fig. 18, 
respectively; and furthermore, the audio completion signal receiver 7 and the audio 
correction signal transmitter 5 in the gravity correction indicator in Fig. 6 are 

15 replaced by an electromagnetic completion signal receiver 93 in Fig. 19 and an 
electromagnetic correction signal transmitter 94 in Fig. 20, respectively. 

The electromagnetic correction signal receiver 91 includes a magnetic sensor 
95 an amplifier 96, and the correction signal decision unit 54 (or the 
microcomputer 55), in order to receive an electromagnetic gravity correction signal 
20 sent by the electromagnetic correction signal transmitter 94 of the gravity correction 
indicator. More particularly, the magnetic sensor 95 receives electromagnets field 
to produce an electrical signal which is, then, amplified in the amplifier 96, and the 
correction signal decision unit 54 (or the microcomputer 55) operates to process the 
amplified signal in the same manner as that of the audio correction signal receiver 
25 36, as described above. 

The electromagnetic completion signal transmitter 92 includes the 
completion transmission controller 57 (or the microcomputer 55), a driver 97 and 
an electromagnet 98, in order to transmit an electromagnetic gravity correction 
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completion signal after receiving an electromagnetic gravity correction signal by 
the electromagnetic correction signal receiver 91. More particularly, the 
completion transmission controller 57 (or the microcomputer 55) and the driver 97 
operate in the same manner as that of the audio completion signal transmitter 41, 
and the electromagnet 98 generates an electromagnetic gravity correction 
completion signal according to the amplified gravity correction completion signal 
from the driver 97. 

The electromagnetic completion signal receiver 93 includes a magnetic 
sensor 99, an amplifier 100, and the completion signal decision unit 19 (or the 
microcomputer 10), in order to receive an electromagnetic gravity correction 
completion signal sent by the electromagnetic completion signal transmitter 92 of 
the gravity corrected scale. More particularly, the magnetic sensor 99 receives 
electromagnetic field to produce an electrical signal which is, then, amplified in the 
amplifier 100, and the completion signal decision unit 19 (or the microcomputer 10) 
operates to process the amplified signal in the same manner as that of the audio 
completion signal receiver 7, as described above. 

The electromagnetic correction signal transmitter 94 includes the correction 
transmission controller 11 (or the microcomputer 10), a driver 101 and an 
electromagnet 102, in order to transmit the gravity correction signal from the signal 
converter 4 as an electromagnetic signal. More particularly, the correction 
transmission controller 1 1 (or the microcomputer 10) operates in the same manner 
as that of the audio correction signal transmitter 5, the driver 101 amplifies the 
gravity correction signal from the correction transmission controller 11 (or the 
microcomputer 10), and the electromagnet 102 transmits an electromagnetic gravity 
correction signal according to the amplified gravity correction signal. 

In the embodiments as above, the present invention has been described as 
having such configuration that the zone number of the area where the device (i.e. 
gravity corrected scale) is used is entered as the gravity correction information via 
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the gravity correction information input unit 3 of the gravity correction mdtcator, 
the information is converted into the gravtty co.ec.ton relevant value, ,e. 
gtavitationa! acceleration for that area, by the gravtty correction relevant value 
converter 37 of the gravity corrected sea.e, and it is stored in the gravity correction 
relevant value storage nni, 38. The present invention, however, is no. hmtted to 
such conf,gnra«io„, bu,, may be embodied in many Cher ways. For example, 
additional information <ha, can specify the gravitational acceleration or the area 
where the devtce is used, such as phone number, zip code, address, longtrude, 
latitude, name of prefecture, city, town and village, may be entered via the gravtty 
enaction infonnation input unit 3 as the gravity con-ection informatton. Then, 
such additional information may be converted into the gravitational accelerate for 
tha, area by the gravtty correction relevant value convener 37, and thereafter, ,. 
may be stored in the gravity correction relevant value storage untt 38. 

Furthermore, in the embodiments as above, the present invention has been 
described as having such configuration tha, the zone number of the area where the 
device is used is entered as the gravity con-ection infonnation via the gravtty 
correction infonnation input unit 3 of the gravity correction indtcator, the 
infonnation is converted into the gravity correction relevant value, i.e. gravtenona 
acceleration for tha, area, by the gravity cotrection relevant value converter 37 of 
,he gravity corrected scale, the gravitational acceleration is stored in the gravtty 
correction relevant value storage unit 38, the infonnation of location where 
adjustment of the weigh, measuring unit 35 is made is entered as the gravtty 
correction supplemental value via the gmvtty con-ection supplemental value mput 
unit 33 the gravitational acceleration for such location is stored ,n the gravtty 
> correction supplemental value storage untt 34, and the corrected wetgh, value 
emulation unit 39 calculates the corrected wetgh, value by correcting the wetgh 
value provided by the weigh, measuring urn, 35 based on the gravttafona 
acceleration for tire area where .he device is used and on the gravitattonal 
acceleration for the location where adjustment of the weight measuring urn. 35 ,s 
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made The present invention, however, is not limited to such configuration, but, 
may be embodied in many other ways. For example, the gravity correction relevant 
value converter 37 may act to substitute the gravitational acceleration for the area 
where the gravity corrected scale is used, as received from the correction srgnal 
5 decision unit 54, and the gravitational acceleration for the location where 
adjustment of the werght measuring unit 35 is made for terms of the following 
formula 2 to convert them into a gravrty correction coefflcrent that is the gravrty 
correction relevant value. Then, the gravrty correctfon coefflcrent may be stored m 
the gravity correctron relevant value storage unit 38, and thereafter, the corrected 
10 werght value calculation unit 39 may calculate the corrected weight value by 
correcting the weight value (measured weight value) provided by the werght 
measuring unit 35 based on the gravity correction coefficient stored rn the storage 
unit 38 according to the following formula 3. 

Gravity Correction Coefficient = (Gravitational Acceleration for Area where 
15 Device rs used) ^(Gravitational Acceleration for Location where Adjustment rs 

(2) 

made) 

Corrected Weight Value = (Measured Weight Value)x(Gravity Correction 
Coefficient) ^ 

In the embodiments of the gravity corrected scale system, as described 
20 above, the gravrty correctron information is entered vra the gravity correctron 
information input unrt 3 of the gravity correction rndrcator, the gravity correctron 
information is converted into the gravity correction signal by the signal converter 4, 
the gravity correction signal rs transmuted as an audio signal (or an optical s.gnal or 
an electromagnetic signal) by the audro correction signal transmitter 5 (or the 
25 optrcal correction signal transmrtter 74 or the electromagnetic correction srgnal 
transmitter 94), the audio (or the optical or the electromagnetrc) gravity correctron 
signal is received by the audio correction signal receiver 36 (or the optrcal 
correction signal receiver 71 or the electromagnetic correction signal recerver 91) of 
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the grav,,y corrected scale which is in non-physical conract wirh .he gravity 
correction indicator, the andio (or the optical or the electromagnetic) grav.ry 
correction signa! is converted into the gravity correction relevant valne by the 
gravity correction relevant value converter 37, the gravity correction relevant value 
5 is stored in the gravity correction relevant value storage unit 38, the weight value of 
the object to be measured is measured by the wetght measuring unit 35, and the 
measured weight value is corrected by the corrected weigh, value calculation un,, 
39 based on the graviry correc.ion relevan. value preliminary stored m order to 
derive the corrected weigh, value. Accordingly, the wholesale dealers and retad 
,0 stores can conduct graviry correction for each of graviry corrected scale products tn 
packaged condition for sale to end users (but, for a gravity corrected scale product 
havtng an optical correction stgnal receiver 71 a clear window is necessary for 
passing light), a. the place in from of the store or within the warehouses, according 
to the area where the product is used by .he end user, without any need of 
1 5 unpacking the product. 

Furthermore, in the embodiments of the gravity corrected scale system, as 
described above, after transmitting the audio (or the optica, or the electromagnet.) 
gravity correction signal by the audio correc.ion signal transmitter 5 (or the opucal 
correction signal transmitter 74 or the electromagnetic correction signal transmute. 
20 94) of the gravity correction indicator, the audio (or .he opt.cal or the 
electromagnetic) grav.ry correction signal is rece.ved by the audio correction stgnal 
receiver 36 (or the optical correction signal receiver 7! or the electromagnetic 
connection signal receiver 91) of the gravity corrected scale, the audio (or the opucal 
or the electromagnetic) gravity correction completion signal is transmitted by the 
25 audio completion stgnal transmitter 41 (or .he optical completion signal transmttter 
72 or the electromagnetic completion signal transmitter 92), the audio (or the 
optical or the electromagnetic) gravity correction completion signa. is rece.ved by 
the aud.o completion signa! receiver 7 (or the optical completion signal rece.ver 73 
or the electromagnetic completion signal receiver 93) of the gravtiy ejection 
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indicator, and the gravity correction completion information is announced by the 
completion announcement unit 8. As the result, the user can know that the gravity 
correction has surely be done. 

It is apparent from forgoing that a gravity correction indicator according to 
5 the present invention is advantageous in that an audio (or an optical or an 
electromagnetic) correction signal transmitter can transmit a gravity correction 
information entered by a gravity correction information input unit to a gravity 
corrected scale without any physical contact therebetween and a use can know that 
the gravity correction information has been transmitted with the aid of a completion 
1 0 announcement unit. 

Furthermore, the gravity corrected scale of the present invention is effective 
in that an audio (or an optical or an electromagnetic) correction signal receiver can 
receive the gravity correction signal without any physical contact so that the gravity 
correction for the weight value of an object to be measured as measured by the 
1 5 weight measuring unit can be made even in packaged condition. 

Moreover, the gravity corrected scale system of the present invention is 
effective in that the wholesale dealers and retail stores can conduct gravity 
correction for each of gravity corrected scale products in packaged condition at the 
place in front of the store or within the warehouses, according to the area where the 
20 product is used by the end user, using the gravity correction indicator. 
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